Metabolism of endothelial cell-bound lipoprotein lipase. Evidence for heparan sulfate proteoglycan-mediated internalization and recycling.
Lipoprotein lipase (LPL) hydrolyzes triglyceride in plasma lipoprotein primarily while bound to vascular endothelial cells. LPL metabolism by cultured endothelial cells was studied. Purified radioiodinated bovine LPL bound to porcine aortic endothelial cells at 4 degrees C with an association constant of 0.18 x 10(7) m-1. Analysis of the time course of LPL dissociation from endothelial cells at 4 degrees C yielded a dissociation rate constant of 3.9 x 10(-6)s-1. After 1 h at 37 degrees C, 28% of the LPL initially bound to the cell surface was no longer releasable by heparin or trypsin treatments, suggesting that LPL was internalized by the cells. Addition of heparin to the medium or pretreatment of the cells with heparinase markedly reduced the amount of LPL internalized, establishing a requirement for cell surface heparan sulfate proteoglycans in the process. When cells containing internalized LPL were incubated at 37 degrees C, a time-dependent increase in the amount of LPL in the medium and a corresponding decrease in LPL associated with the cells was found. This suggested that internalized LPL was released back into the medium. The catalytic activity, molecular size, and heparin-binding characteristics of the released LPL was similar to native LPL. Addition of either heparin, heparinase, or excess unlabeled LPL to prevent the rebinding of released 125I-LPL to the cell surface increased the amount of 125I-LPL present in the medium, suggesting that there is a process of recycling of 125I-LPL bound to the cell surface. Studies examining the effect of pH on dissociation of LPL from its binding site showed less dissociation of cell surface bound LPL at pH 5.5 compared with pH 7.4 and 8.5. These results suggest that even at acidic pH as in endocytotic vesicles, LPL remains bound to proteoglycans and this may facilitate the recycling of internalized LPL molecules.